The total cross section for deuteron photodisintegration has been measured in the y-ray energy It is important to understand at which momentum transfers this short-range quark regime ties in with the standard constraints of nuclear physics at large distance.
correlations at short distances, whose origin can be traced to the overlapping of the two nucleonic threequark bags. In fact, at distances of the order of the natural length scale of QCD (about 1 fm), the N-N forces are to be interpreted in terms of quark interchanges and multiple gluon exchanges, rather than on the basis of the conventional meson-nucleon models.
It is important to understand at which momentum transfers this short-range quark regime ties in with the standard constraints of nuclear physics at large distance.
In this connection some years ago Hadjimichael and Saylor pointed out that an interesting quantity to explore is the total cross section for deuteron photodisintegration at low energy. By a careful analysis of a selected number of experiments -the most reliable ones, in their opinion -they reached the conclusion that the data cannot be interpreted only in terms of meson and nucleon degrees of freedom, but that the quark structure of the nucleon has to be explicitly taken into account. They proposed to describe the shortdistance two-nucleon interaction by quark and gluon exchange, while meson exchange is assumed -as usual -to account for the long and intermediate range. A mechanical device maintained both gas and scintillator at the same pressure. Pressure and temperature were continuously measured and recorded during the running time; deuterium and hydrogen densities were determined off line, by use of the experimental data for a real gas given in Michels et al. , interpolated for our experimental conditions.
The event processing was triggered by a threefold coincidence among the two pulses from the proton detector and a signal indicating the passage of an electron bunch through the laser cavity.
The integrated current pulses from the two photomultipliers, their sum, and their corresponding tail contributions were recorded to provide a proton-energy measurement and an off-line p/y discrimination by the standard head/tail method. In addition, a pulse shape analyzer was used jointly with a time-to-digital converter for a further off-line p/y discrimination procedure. All By use of both pulse-shape-analyzer and head/tail information, we obtained a high-quality p/7 discrimination, so that the largest part of the electromagnetic background was removed. Next, the bremsstrahlung data were normalized to the same total electron flux and subtracted. Then, the net hydrogen yield was subtracted from the net deuterium yield, to get rid of the residual electromagnetic background and the spurious counts from the Lexan windows. Finally, in order to extract the total cross section, corrections were made for the proton detector efficiency, including the effect of the proton energy threshold (0.7 MeV at E"=14. 7
MeV) and the angular acceptance. The efficiency was estimated by a Monte Carlo calculation, assuming for the photoproton angular distribution the theoretical estimates of Cambi et al. , 'o and was found to be - SO'lo at E"=14. 7 MeV and higher than 95'lo at E"»20
MeV.
The results of our measurements, as a function of the photon energy, are displayed in Fig. 2 and listed in Table I together with the corresponding statistical errors. In the last column of Table I is also reported our estimate of the systematic errors, which includes an overall uncertainty in the deuterium density, the background subtraction, the total efficiency of the proton detector, and the monitoring of the incident beam. Fi- 29 SEPTEMBER 1986 ployed. The ratio of our measured cross sections to those calculated is also given in Table I . Figure 3 shows the ratio between a set of selected 
